MASSIVE thrombotic occlusions of the main pulmonary arteries is a rare condition occurring perhaps once in five thousand post-mortem examinations. Its clinical recognition is even rarer (Magidson and Jacobson, 1955) . Posselt (I909) could find only three examples of complete occlusions of the pulmonary artery in its main branches, and Brenner (I93 I), six cases of organizing thrombus in the main pulmonary arteries.
Case Report F.M.L., 5I-year-old female patient, was admitted to Guy's Hospital on 4.5.6I with a history of progressive breathlessness and palpitations of four years' duration. A heart murmur had been heard at the age of 7 but although she attended a special school she had led a normal life up to the age of 4I. She then sustained an injury to her left leg and had suffered from recurrent swelling in it since. She also suffered accidental injury to the front of her chest and thereafter complained of pain in the chest. For the past ten years she had noticed gradually increasing breathlessness and occasional palpitations and suffered from frequent chest colds. Prior to admission her breathlessness was of such a degree that she was confined to bed.
Examination revealed a thin patient with cyanosed mucous membranes and early clubbing of the fingers.
The jugular venous pressure was raised 4 cm. above the sternal angle and well marked ' a' and ' v' waves were present. The apex beat was in the 6th space i in. outside (Edwards, I957) . This leads to a more gradual fall in the pulmonary vascular resistance. The presence of a large shunt would be expected to interfere with these changes. For this to happen shunts need to be of the order of I5 to 20 1. In such cases the adaptive dilatation of the pulmonary vascular tree is exceeded and hyperkinetic pulmonary hypertension results. With shunts at ventricular or aorto-pulmonary levels, a situation akin to that of the fcetal pulmonary circulation exists (Goodwin, I960) . In interatrial shunts, however, there is usually a time-lag of several decades. The reasons for this are not very clear. Where pulmonary hypertension develops, however, it tends to be self-perpetuating. Several factors may contribute to this, such as: thromboembolism in the pulmonary tree; right-sided heart failure; polycythiemia; atheroma in pulmonary arterioles; atrial tachycardia and fibrillation. These factors moreover are inter-related and establish a vicious circle leading to progressive vaso-occlusive pulmonary arterial disease and hypertension.
This patient was symptom free for four decades, and a year before her death had developed quite considerable pulmonary hypertension. However, she cannot be classed in the Eisenmenger syndrome because she had a significant L-R shunt (Goodwin, I960) . The catastrophe that led to her death is rare as a primary event (Daley, 1960) . It was probably precipitated by the atrial tachycardia she developed at her final admission. However, thrombosis in her main pulmonary arteries may have been present for several years until fresh occlusion proved fatal, so that the condition cannot be considered as purely terminal. Indeed thrombosis in her right pulmonary artery was suspected at her previous admission, although pulsation thereof detected at fluoroscopy would seem to point against this. The history of chest trauma is significant in that non-penetrating chest injury has been previously described as a possible contributory cause of pulmonary thrombosis (Dimond and Jones, 1954) . The history of recurrent swelling in the injured leg may be taken as evidence of deep venous obstruction; a possible source of pulmonary emboli. However, it is more than possible that primary thrombosis of the main pulmonary arteries had developed in the view of the long standing pulmonary hypertension and atherosclerosis (Wood, 1956) . Several cases have been described in the literature (Ball, Goodwin and Harrison, 1956; and Ring and Bakke, 1955) . These have been associated with mitral stenosis, large L-R shunts and long standing pulmonary hypertension. Rarer conditions thought to be responsible include polycythiemia rubra vera (Poll, I935), syphilitic lesions of the pulmonary arteries (Cheney and Clarke, 1927) and tumours of the lung (Brenner, 1931) .
The clinical picture is of progressive deterioration in effort tolerance with signs of right-sided heart failure. Effort syncope, substernal or abdominal pain, cough, hiemoptysis, mental confusion, also blurred vision, exophthalmos and conjunctival congestion (Savacool and Charr, I941) may be the presenting features. In patients with previously known L-R shunts, reversal may occur. Despite quite severe occlusion pulmonary infarction does not follow as a rule.
With regard to treatment, surgery did not have anything to offer as far as closure of the defect. Dammann and Ferencz, recognising the protective influence of right ventricular outflow obstruction in progressive pulmonary hypertension, have adopted the practice of producing pulmonary stenosis artificially. The question arises whether anticoagulant therapy can be used. Wood, however, considers their use fraught with the risk of haemoptysis in patients with large shunts. Therefore, treatment is confined to prevention and correction of heart failure and management of associated supraventricular tachycardia. The prognosis in cases where thrombosis of pulmonary arteries has occurred is unfavourable, the majority run a subacute course which is eventually fatal (Magidson and Jacobson, 1955) .
Summary
A case is reported of a woman of 5 i with an atrial septal defect whose symptoms started ten years previously and worsened progressively until her death. She had considerable pulmonary hypertension with shunt reversal and right-sided heart failure, and thrombosis of the right main pulmonary artery was suspected during life. At post-mortem, there was massive thrombosis-in-situ of her main pulmonary arteries. (5-HT) and an excessive quantity of this substance produces a remarkable syndrome in patients suffering from metastasizing carcinoids with atypical cyanosis, flushing, diarrhaea, asthma-like attacks and, in the late stages, valvular diseases of the right side of the heart (Bi6rck, Axen and Thornsen, I952 and Thornsen, Biorck, Bjorkman and Waldenstrom, I954).
The bizarre and inconstant nature of the symptoms can lead to diagnostic error as happened in the following case, the diagnosis of which was not established during life.
Case Report
A 67-year-old taxi-driver, previously in good health, had a ' heart attack ' in 1958 and ' chest trouble ' in April, 1959 . In August, 1959 , while driving, he fainted, hit a car ahead and received head injuries for vhich he w!as treated in the hospital. Otn examination his abdonen was found to be tense and rigid. All other clinical and relevant laboratory findings were wvithini normiia limits.
In I960, from May to July, he was investigated for loss of weight, intermittent back and abdominal pain, episodic diarrhcea and poor urinary stream. Examination revealed periodic increase of muscle tone. At no time was the urinary excretion of 5-hydroxy-indole acetic acid in the urine determined.
On October 4, I960, he was admitted with retention of urine due to the enlarged prostate. His prostate was removed and he had no complications from the operation. During the post-operative period some curious symptoms appeared. He had a brief attack of wheezing and respiratory distress similar to asthma. His face, which was permanently red with telangiectases on the cheek and nose, showed unusual changes of colour, i.e. flushing with vivid redness, patches of cyanosis on a red background and blanching. A peculiar mental change was observed. He was slow to speak and answer questions, his face dull and expressionless. He showed limited movements and activitv. Occasionally he lay in bed motionless, completely withdrawn from his surrountdings. He would stand with body slightly flexed; his gait was slow with short steps not unlike that of Parkinsonism. 'There were no tremors. Sensation and
